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T54) (57) nPOTOMHbtf! ItflTOWiyOPHMETP, 
co«ep*amHfl ♦nyopecu'eHTMhrtt mhkpo- 
ckoii, Oopcymy win uomhh h rwpo- 

AHHaMH^eCKOfl $OKyCHpOSKH StHflKOCTH 

c HccjieayeMbiMH KJieTKaMK f noxpoB hog 
ct6kjio MHxpocKona t cHcfreMy win ot- 

BOna JRHAKOCTH C KJlOTKaMH, O T Jl H - 
<« a 10 m H ft C ft TBM, WTO, C UOJlbW 
JIOBWUJ6HHH TOVHOCTH K .ZlpOHS BOJJHTBJXb - 

hocth H3MepeHn«, $opcym<a pasMeme- 
Ha no^ noKpoBHbiM ctbkjiom, a cmctq- 

Ma OTBOAd XHMKOCTH C KJIGTKaMH BH- 

nojiHeHa b bkab iiojiocth CMa^HBaw- 
merocH MaTepHajia, npHKpen/ieHHofl k 

HlOKHeft nOBepXHOCTH nOKpOBHOro CTBK- 

-na noH oCmkthbom. MHKpockbna, npH- 
H6M wr oeeeneseHHA CTauHOHapHoro 

nOTOKa KHAKOCTH C KJI6TKaMM paCCTOH- 
HH6 OT Kpa* nflTHa JKRflKOCTH Ha noKpoB 
HOM CT6KJ1B flO MGCTd npHKp6nJt6ttHff 
nOJtOCTH COCTaBJIHCT Be/IHUHHy 0,5 • 
1,0 OT U1HPHHU nflTHa • Q 
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H3o6peTeHne oxhochtgh k xexHH— x 

MeCKOfl <2>M3HKe # a HMeHHO k aHa/lHTH- 
, <ieCKOR MHKpOCKOnHH, B ViaCTHOCTH 
K npHGOpaM flJIH 6HOJlorHH H MeflHUH- 

hu, h HaHOoJiee s^^kthbho MoaceT 

6hITb HCnOJlB30BaHO jyiH CKOpOCTHOTO ^ 

aBTOMaTH^ecKoro aHa/iH3a coaepxca- 

HHH. KJieTO^HblX KOMnOHeHTOB H_H3y-* 
HeHHH HX (l)H9HKO-XHMHtfeCKOro COCTO- 

hhhh nyTeM H3MepeHH« <f>JiyopecueHT- 
hmx xapanrepHCTHK 6oJibuioro ^ncjia 10 

OTJjejibHbDC KJieTOK. 

H3BeCTeH npOTO^Hblft UHTO$Jlyo- 

PHMexp Ha 6a3e $JiyopecueHXHoro mhk- 
pocKona, npeflHa3Ha^eHHhia «jih aBTo- 
MaTH^ecKOH perHCTpaqHH 4>Jiyopec- 15 
tjeHTHbix napaMeTpoB ox/aeJibHbix KJieroK 
b cocTaBe. KJieTOHHoft cycneH3HH co 

CKOpoCTblO H3MepeHHH flO HeCKOJIbKHX 
TblCH^ KJieTOK B CeKyHfly, B 3TOM npn- 

6ope B3Becb HccneflyeMbK KJieTOK nob- * 20 
Tynaer hs KanHJinnpa b npoTOHnyio Ka- 
Mepy, pacnojioxeHHyjo «a npejiMeT hom 
CTOJIHKe MHKpOCKOIia h npoxoflHT e 
TOKOM KHtfKOCTH B ropH30HTaJlbHOM Ha- 

npasjieHHH c 6oJibuiofl cKopocT.bio Mepe3 25 

nOJ10 3p6HHH MHKp006beKTHBcU' B MOMeHT 

npoxosmeHMH KJieTKH nepefl MHKpoo6beK- 
thbom f c$oKycHpoBaHHOM Ha onpe;ne- 
neHHyio rijiocKocTb, ocymecTBjiHeTCH 
ocBemeHHe KJieTKH B036y*«aioiaHMH Jiyna- ' n 
mh ot HCTOMHHKa cBexaf Ha Bhsxone jaaT-™ 
vcHKa HSJiyqeHHH 4>oTOMeTpiraecKOH Ha- 
caflKH (J>opMHpyeTCH HMnyjibc, . aMiuiHTyjja 
Koropbro nponopuHokajibHa HHTeHCHB- 
hocth 4>nyope.cueHUHH. CMCTeMa perncr- 
paiiHK npoBOflMT aHajiH3 aMiwiHTy/iHoro 
pacnpe«ejieHHH HMnyjibcoB h Buwae? 
jTH CTorpaMMy pacnpeaejieHHH KjtexoK 

inO HHTeHCHBHOCTH HX CBeUeHHH . CTa6H- 

jjiHsauHH noJio*eHHH ropH30HTanbHoro 
InoTOKa kji€tok npH hx npoxo*jJieHHH 40 
b nojie 3peHHH o6>eKXHBa . ocymecxBjin- 
excn c noMombio rH«pp«HHaMHtiecKOH 4>o.- 
kycHpoBKH : b KaMepe jiojj jjaBJieHHeM 

C03«aeTCK ropH30HTaJIbHbIH TOK JKHfl- 

kocth f b ijenxpe Koxoporo pacno/ia- 45 
raeTCH Kannjuinp c HcanejxyeMbiMH ' 
KJiexkaMH [l] h [2]] . 

HejjocxaxKOM yKa3aHHoro npnBopa 
HsnneTCH Marian cxa6HJibHocTb nojibace- 

HHH KJieTOK OTHOCHTeJIbHO OObeKXHBa, 

b pe3yjibTaTe ^ero KJieTKH BbKOEHX 3a 
npejjejibi rjiyeHHH pesKocxH MHKpoodbeK- 

THBa f HTO npHBOflHT K yMeHbUieHHJO 
TOHHOCTH HSMepeHHH. flpyrHM He^OCTat- 
KOM npHSOpa HBJlHeTCH HeBOSMOHHOCTb 55 

Hcnojib 30Ba h hh b HeM BMCOKoanepTyp- 

HHX MMMepCHOHHbDC OdbeKTHBOB , HMe»- 

iuhx o6bWHo Majioe pa6o<iee cocxoHHue f 
He .no3BOJiawmee c^oKycHposaTBCH Ha 
HSMepneMbie kjistkh iepes cTeHKy Ka- 60 

Mepbl H CJIOH »HflKOCTH f HaXOAH^HflCH 

nepe,u kjietKaMH. 

HanSoJiee 6jih3Khm no TexHH^ec- 
koh cyiaHOCTH k npejxnaraeMoMy ob- 
Jinercn npoTo^Huft uHTo^JiyopHMexp, co- 55 
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aepxamHft OjiyopecueHTHbiH MHKpocKon f 
OopcyHKy ^jih no/ia^H h rHjxpojiHHa— 

MH^HOH OOKyCHppBKH )KHflKOCTH C HCCJie 
WeMblMH KJieTKaMH t nOKpOBHoe CTeKJIO 

MHKpocKona / CHCTeMy jxhh oxsofla >kh«- 

KOCTH C KJieTKaMH. B 3TOM yCTpOHCTBe 
CT a6 KJIb HbJR rOpH30HTaJlbHblH nOTOK 
KJieTOK B njIOCKOCTH <J)OKy CHpOBKH HH- 

BepTHpoBaHHorb MHKpocKona . o6ecne- 

MHBaeTCH rHflpOflHHaMH^eCKOH <J)OKyCH- 
POBKOH KJieTOK B CTpye XHflKOCTH, 

najjawinefi. rtoJl y rjI o M Ha BepxHwio no- 
BepxHocTb noKpoiHoro cireKJia h co6h- 
paeMoH c Hero c noMombio OTcacbiBaio- 
mero Ha coca [3] . 

Hej40CTaTK0M 3TOH KOHCTpyKUHH 
npHGOpa HBJlHeTCH HeBOSMOXCHOCTb HC- 
nOJIb30BaHHH B HeM OdbWHblX (HeHH- 

BepTHpoBaHHwx ) tfJiyopecueHTHbix mhkpo- 

CKOnOB, KOTOpbie B ^CaCTHOCTH KOMnJieK- 
TyWTCH CBeTOCHJlbHblMH BbicoKoanepTyp- 
HblMH HMMepCHOHHblMH MHKPOO6 b e K T HB a — 
MH, Heo6XOflHMblMH flJIH TO^HbK <J>JiyopH- 

MeTpH^iecKHx H3MepeHHfl. J^pyrHM HejaocT 

TaTKOM H3BeCTHOH KOHCTpyKUHH HBJlHeT- 
CH HeoSXOflHMOCTb HCnOJIb3QBaHHH B 

Hen npHHyflHTejibHoro (c noMombw Haco- 

Ca) OTBOfla KHJPCOCTH C KJieTKaMH CO 

flHa .KaMepu, ^to ypjioKHneT KOHCTpyK- 
uhio KaMepu h noHHxcaeT Hajie»HocTb 
h TovHocTb H3MepeHHH h yj4o6cTBa ee !• 
SKcnJiyaTauHH. 

UeJIbK) HSOSpeTeHHH HBJlHeTCH nOBbl- 

iuemie to^hocth h n poh 3 boah Te jib h 0 c— 

TH H3MepeHHfl # 

JJflK ZtOCTHXeHHH ueJIH B npOTOMHOM 

UHToc&jiyopHMeTpe/ co«ep»ameM c&Jiyopec- 
ueHTHbift MHKpocKon / OopcyHKy JV1H 
no^a^iH h rHJ4po«HHaMH^ecKOH ^>OKycH- 

POBKH HCHJ4KOCTM C H C C Jie J^y 6MHMH KJieT- 
KaMH, noKpoBHoe crreKJio MHKpocKona 

CHCTeMy flJlH OTBOfla. KHflKOCTH C KJieT- 
KaMH / 4>opcyHKa pa3MemeHa nojci noKpoB- 

HblM CTeKJIOM, a CHCTeMa OTBOJia KHJ4- 
KOCTH C KJieTKaMH BbOTOJIHeHa B BHfle 

nojiocTH CMa^JHBaiomero MaTepna'jia, npn- 
KperuieHHOH k HHHHefl noBepxHocTH -no- 

KpOBHOro CTeKJia nojl* OObeKTHBOM MHK- 
pocKona, npH^eM j4jih odecne^eHHH cxa- 
UHOHapHoro noxoKa khj^kocth c KJieT- 
KaMH paccTOHHHe ot . Kpan nnTHa kha- 

KOCTH Ha nOKpOBHOM CTeKJie no MecTa 

npHKpenJieHHH nojiocTH cocraBjineT Be- 

JIHtlHHy 0,5-1,0 OT IIIHpHHbl nHTHa. 

Ha ^epTe»e noKasaHa npHHuHnnaJib- 
Haa cxeMa npoTo^Horo uHTo^jiyopH- 
Meipa. 

IIpoTOHHan KaMepa coctoht hs Kop- 
nyca 1 h pa3MemeHHOH b Heft $opcyH- 
kh 2, BflOJib ocrf 0opcyHKH pacnonoxeH 
xan hjuihp 3, no KOTppoMy noj^aeTcn 
cycneH3HH KJieTOK » Kopnyc ^opcy hkh 
HMeex naTpyeoK 4 xut* no«a^H bo«m b 
a?opcyHKy. Ha Kopnyce KaMepa saKpen- 
JineTCH noKpoBHoe cTeKjio 5. IlojiocKa 
CMa^HBawmerocH MaTepnaJia 6 3aKpenjin- 
excH b sepxHea ^cth Kopnyca KaMe- , 
Pbi H xacaexcH HHKHen nosepxHocTH* 
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noKpoBHorb cxexjia. B hhtkhgr qacTH 
Kopnyca xaMepu HMeexcn naxpy6ox 7 
fl/iH CTona BoflH. npoTOHHan KaMepa 
KpenHTCR Ha npeaMexnoM cTomiKe 8 
(pJiyopecueHTHoro MHKpocKona • OyHxuHo- 
HasibHan cxeMa npoTo^Horo UHXO<t>Jiyo- 

PHMeTpa BK^OHaeT MHKp0O6"beXXHB 9, 
HCTOMHHK 10 CBexa, KOJUieXXOP 11 , 
noJieByw «Ha$parMy 12 , cBexo<I>HJibx- 
pu 13 flJiH BbwejieHHH B036yaojaiomero 
cBeia, CBeTo^HJibTp 14 jxjir Bbwejie- 
hhh cseTa 4)JiyopecaeHUMH f HHxep<J>e- 
peHUHOHHyw CBexoaejiHTejiBHyio njiac- 

THHKy 15, GOXOStteXXpOHHblft yMHOKH- 

xent 16, cneKTpoMeTpH^ecKHft ycHJiH- 
Tejib 17, MHoroKaHajibHbUi aHajiH3axop 
18 HMnyjibcoBv ; • 

npoTo^Hufl uHTOgmyopHMeTp paCoxa- 
eT cjieaywmHM o6pa30M. 

CycneH3HH xitexox, npejxBapHxenb- 
ho MeveHux OwopecuHpywmHM KpacH- 
TejieM, noaaeicH c itoctoahhoh cxo- 

POCTbK) B UeHTpaJIbHKH xanjuuinp 3 

$opcyHKH 2. CBHOBpeMeHHo uepes nax- 
pyOox 4 b <&opcyHxy no« uaBJieHHeM 
0,6-0,8 aTM nocTynaeT aoaa, xoTopa* 
odTeKaeT ueHxpaJibHbitt xanHJuinp 3, npH 
3TOM sa c^ex ritupottHHaMtrcecKOft 4>o- 

KyCHpOBKH KJieTKH B cycneH3HH BMCTpa- 
HBajOTCH B£OJlB OCH <2>OpCyHKH , TaKHM 

06pa30M, OopMHpyeTCH JiaMHHapHan xo- 
aKCHanbHafl cxpyn jjHaMexpoM 150 mkm, 

BflOJIb OCH XOTOpOfl BhICTpaHBaiOTCH 

KJieTKM cycneHSKH. 3xa cxpyn, Hecy- 
man KJiexxH, HanpaBJiHexcn cHHsy Bsepx 
nofl yrjioM 60-70° Ha hhwhkho noBepx- 
HocTb noKpoBHoro cxexjia 5, 

B MecTe nameHHH Ha noxpoBHoe 
cxexno cxpyn pacnjuontfiBaexcH h 06- 
pa3yeT nnTHo 9JiJinncoBHBHofl $opmh, 

OTHHa H WHpHHa KOTOPOTO 3aBHCHT 

ioT BHyTpeHHero jmaMeTpa <I>opcyHKH, . 
yrjia naaeHHH cxpyn Ha noxpoBHoe 
cxexro h AaBjieHHH noMaMH xhakocth, 
Ha onpejciejieHHOM paccxonHHH ot xpaa 
nflTHa no Toxy jkhaxocth- {0,5-1,10 
ot umpHHw nnTHa) . npHfcpenjineTCH no- 
noca cMa^HBaiomerocH MaxepHana 6 ,. 

C nOMOtOblO KOTOPOH SCHJXKOCXb c xjiexxa- 

mh caMOTOKQM cxexaeT c noxpoBHorb 
cxexjia Ha hho xaMepti k aaxeM wepe3 
naxpy5oK .7 yaajinexcH hs Hee. Paccxo- 
HHHe, Ha KOTopoM npHKperuiHexcH nojioc- 
xa 6, AocxaxoMHo mm Toro, htoCm 

6bCTO HCKJUOMeHO BOSHHKHQBeHHe 3Ha^H- 

xeju>Hoft Typ6yjieHTHOCTH npH yaape 
acHAxocxH o nojiocxy , h b to xe ape- 

MH 3XO paCCTOHHHe He CJIHUIKOM BGJIH— 

xo, HHaue Ha HH»Heft noBepxHocTH 
noxpoBHoro cxexjia «o nonocxH 6y«ex 
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jpaBHOMepHtffi xok khukocth. tfjin o6ec- 
ne^eHHH cxauxoHapHoro noxoxa jkhxi- 
xocth paccxoHHHe ot xpan nflTHa mim- 
xocxh Ha noxpoBHOM cxex/ie no Mecra 
npHxpeimeHHH nojiocxn nomno cocxaB- 
JiHXb BejiHWHy 0,5-1,0 ox umpHHu 
nnxHa r ^xo npH juiaMexpe auxoAHoro 
oxBepcxHH ^opcyHKH 150 mkm, yivie 
naae.HHH kkakocxh Ha noxpoBHoe cxex- 
Jio 60-70° h AaBJieHHH nofla^H jkhjukocth 
0,6-0,8 aTM cooxBexcXByex 1-2 mm h 
oCtaeMy • paccxoHHHM) ox MecTa r^aAeHHH 
f cxpyH np Mecxa npHKpe iuig hhh nonocxH 
CMa^HBaioiqero MaxepHana 3-4 mm. IIph 
3tqm b none speHHH MHKpood'bexxHBa 
9 xlopMHpyexcH CTaCanbHUH noTox xne- 
tok, Bo BpeMH HaxcameHHH x/iexxH b 
nocjie speHHH o6i>exxifBa Boseywaexcn 
^JiyopecueHuHH xpacHxean, CBH3aHHoro 
c onpejciejieHHbiM BHyxpHKjiexo^tHMM Be- 
.mecxBOM (HanpHwep, J^HK, 6ejixoM) . 
Mcto<*hhxom B036y3waw!uero ^yopecueH- 
UHK) CBexa HBJinexcH pxyxHaH jtaMna 10. 
Ceex ot Hee co6KpaexcH xonnexxopoM 

11 H npH nOMOIHH HHTep$epeHUHOHHOft 

CBexoflejiHxe jib Hoft njiacTHHKH 15 HanpaB 
jiHexcH nepe3 MHxpoo6i»eKXHB 9 Ha hc- 
oneflyeMbie KJiexxH* CBexo<t>HJn>xpbi 13 h . 
14 BHBejisooT nojiocbi bo 3 Qy Kne hhh h <J>/iy 
opecuenuHH cooTBexcxBeHHo. $oxo3Jiexx 
poHHHft yMHOKHTejxi> 16 npeo^pa3yex 
CBeTOBbie CHrnajibi cse^eHHH XJiexox, 
nepecexaxHUHX nojte speHHH mhkpocxo-^ 
na f b 3JiexTpHMecxHe, xoxopue saxeM 
y cHJiHBajoTCH c noMombw cnexxpoMexpH- 
Mecxoro ycunHxejin 17 h nocxynawx Ha 
bxoa MHoroxaHaju>Horo aMnjiHxy«Horo 
aHajDisaxopa 18. B pe3yjn>xaxe aMnjiH- 
Ty«Horo aHaJiHaa nony^aexcH rHcxorpaM 
Ma pacnpeAejieHHfl H3MepneMoro b . 
KJiexxax BetuecxBa, 



TaKHM o5pa30M, npe«JiaraeM6e ycrr- 
poflcTBo MOKex Obixb ycxaHoBJieHo Ha^ 
npe^MexHOM cxojiHxe jooeoro cepHftHoro 
• <>JiyopecueHXHoro MHxpocxona, npes- 
45 pama«:ero npH cooxBexcxByxxaeii xom- 
n/iexxauHH npoMbiuneHHocxH anexTpoH- 

HblMM 6JlbxaMK B JipH6op flJIH CKOpOCT- 

Horo aBTOMaTHuecxoro aHaJiHsa cbohctb 
XJiexox. KpoMe xoro, sto ycTpoftCT- 
50 bo npozqe h 3 Be ct hoi*o no KdHCxpyxuHH 
m b H3roTOBJieHHH, Tax xax Hacoc, 

npHMeHHeMbZH B H3BeCTHOM yCTpOHCT- 
Be flJIH OTBOAa KHAKOCXH C KJieTXaMK, 

3aMeneH nojiocxoft CMa^HBaiomerocH 
55 MaxepnaJia, 6Jiaro«apH <ieMy c6op cxo- 
nHBiueHCH Ha noxpoBHOM cxexne khh- 
xocth c KJiexxaMH ocymecTBJineTCH 

CaMOXOKOM. 
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